This is a pilot study protocol about comparing HIIT with CT when both are combined with intermittent fasting (no independent control group) in 20 high-risk otherwise healthy females undergoing the intervention. It provides several novel aspects that are needed for the scientific and healthcare community. This study is very much needed because combining highly effective exercise and dietary interventions would provide significant risk-reduction benefits for high-risk populations such as those selected in this study. However, in its current form the study lacks several essential aspects and I hope the following would help the authors to ensure its future success.
1) The study needs to clearly state that it is a protocol, and that it is comparing CT vs. HIIT when either is combined with intermittent fasting. 2) It is not clear why only females were selected and why premenopausal. A clear rationale needs to justify this selection, and included in both abstract and introduction parts. 3) Several clinically meaningful outcomes are measured which is a strength of this study, but it suffers from a too wide inclusion criteria. The inclusion of obese/overweight/sedentary pre-menopausal women makes the outcomes too open for clinical interpretation. The authors need to justify this wide inclusion. 4) The strength and Limitations section needs to clearly state the limitations associated with the sample selected (singlegender, obese/overweight otherwise healthy). 5) There is also a limitation in the HIIT protocol selection and HIIT definition. With such a high-risk group, it is not possible to adhere to the actual HIIT (90% or above HRR, or above 80% of VO2max). I would argue that the HIIT protocol selected in this study is not really a HIIT, it's just a heavy exercise intensity domain. Therefore, the protocol selection limitation should be added to the Limitation. 6) The study is statistically powered based on the difference in microvascular effects in diagnosed patients (e.g. Ref. 67 and 68 are for Type-1 diabetes and Coronary Artery Disease, and therefore, the small "clinically meaningful" difference found in those patients may be less significant in the healthy participants used in the present study. Therefore, the authors need to clearly justify the their sample size and whether the difference expected in microvascular measurements (i.e. capillary density) is still meaningful in healthy but at risk population such as obese and sedentary females. 7) There is not sufficient details about the exercise testing protocol which is a key determinant for deciding the exercise training intensity, potentially a confounding factor for all of the outcomes. A very specific section needs to be added to the methods (exercise testing protocol), and why such a protocol is selected to determine the intensity. Also, a section about what will be measured post the intervention is needed. 8) There are better methods to measure body composition than the Bioelectrical impedance scale. Does the center have a DXA for example, which could provide a much more reliable data for body composition? 9) The baseline assessment needs to be more detailed on the how and what is measured in terms of blood variables. The currently written section needs to be rephrased to be more specific on the actual data being collected (e.g. fasting blood glucose, fasting serum cholesterol, OGTT, etc.) . If these are not measured or collected from medical records, then the authors should clearly state and justify the reasons. 10) The fasting and feeding time is not clear in the dietary intervention. How many dietary advice sessions, is it only one? Do you provide participants with any food? Is the fating protocol based on Ramadan fasting (e.g. complete fast)? If so when does the fasting start or finish? What is the caloric intake during the whole 24h? Are there any consultations/advice in the form of telephone/emails etc. during the 16 weeks intervention period?
Specific:
Title: This is a study protocol and the title needs to clearly state that. The title can be significantly shortened. The study has not yet shown Page 10: line 36: What method was used for cholesterol HDL/LDL 1-My main concern is reference to 'intermittent fasting' throughout the study. Its aims, title and introduction refer to intermittent fasting as being part of the intervention. I think this is misleading as it suggests there is a dietary component alongside the exercise component, but the study is solely measuring the differences between HIIT and CT in the fed and fasted state. A proper dietary intervention along with exercise would look very different. A proper intermittent fasting protocol would involve getting individuals to follow a strict dietary pattern each day throughout the 16 weeks. It's very common practice for individuals to exercise first thing in the morning after a 12hour night fast, but they would not label themselves as following an intermittent fasting protocol. If the individualised kcal count for the rest of the day is substantially lower than the non-fasting condition, then this needs to be made more explicit. 2-Pg 13-the authors mention energy expenditure between training types is 'equalised'. Please can this be elaborated on, how have they calculated this? 3-Pg 12-a 10min warm up at 70% will be tiring for participants. Generally warm ups are not as intense. Can the authors explain why they chose this 4-Pg 7/strengths and limitations-they describe existing studies on HIIT as small and nonrandomised. This is not true, there are now many RCTs in this field with adequate sample sizes. 5-pg 5-References 20,21 are actually Sprint Interval Training (SIT) studies which are known to elicit different physiological responses to HIIT. This distinction needs to be made. 6-Abstract-under methods it suggests measurements will be made every 4 weeks throughout the intervention. Is this correct? It has not been made clear.
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GENERAL COMMENTS
This is a comprehensive and adequately detailed Trial protocol paper.
There are a few grammatical errors, primarily in the Introduction that should be corrected.
I have the following comments for consideration. I realize that you cannot change a trial that is approved/funded/ongoing but these issues should be addressed in the protocol paper.
1) The selection of the primary endpoint of capillary density does not seem well-justified by the intervention (why would fasting exercise increase cap density more and why HIIT?). Also, the clinical relevance/meaningfulness is not readily apparent or well justified. Why this over a more clinically applicable primary outcome for an RCT?
2) Similarly, the sample size calculation for a change of 7 cap/mm2 does not appear well rationalized. Why 7? Is this clinically relevant? What is the smallest meaningful difference in this endpoint and why was it chosen? In addition, the study appears powered to detect within group but not between groups. Surely n=16 per group is not powered to detect the more subtle differences between four active (and seemingly already proven effective) interventions. Thus your study is likely underpowered to detect if one group is truly different from the other just whether each intervention on their own may increase cap density. Please elaborate and explain.
3) It also may be insightful to calculate sample size for clinically relevant differences in the secondary endpoints instead of stating that you will increase the sample size from n=16 (small) to n=20 per group (still small for most of these outcomes).
4) Throughout the intro and paper the mention of "intermittent fasting" is not really congruent with the intervention used (fasted exercise). Please reorient your introduction and rationale to the work on fasted state exercise (e.g., Gillen et al. for HIIT in obesity; work out of KU Leuven on healthy and obesity; Terada et al. with HIIT in T2D) as this more accurately reflects your intervention, which is not really intermittent fasting (typically every other day, 5:2 days, or 16:8 hr can be classified as IF).
5) Are all groups going to exercise at the same time in the morning only different being having eaten or not? If the fasting group exercise always in the morning and the fed group anytime of day this may create confounding as exercise responses could be different depending on time of day?
VERSION 1 -AUTHOR RESPONSE
Editorial Requests: -Please revise your title to make it clear this is a protocol for a randomized clinical trial. The title was changed to "High-intensity interval training or continuous training, combined or not with fasting, in obese women with cardiometabolic risk factors: study protocol for HIIT-FAST, a randomized clinical trial". The changes made to the title sought to accomplish this request as well as other reviewers´ recommendations regarding the title.
-Please state your objectives/ aims at the end of the Abstract >> 'Introduction' section. We added the following sentence at the end of the Introduction of the Abstract: "The aim of this study is to determine the effect of HIIT associated with fasting on microcirculatory function, cardiometabolic parameters, anthropometric indices, cardiorespiratory fitness and quality of life in a population of overweight or obese, sedentary women with cardiometabolic risk factors".
-Please briefly elaborate on your dissemination plans on page 2. How will the study's results/ findings be released to the healthcare community?
The study´s results will be disseminated to to the general healthcare community by means of publications and presentations at scientific meetings. This was added to the Abstract.
-Please state the specific name of the ethics committee that approved your study (pages 2 and 16). The name of the ethics commitee was included.
Reviewers' Comments to Author:
Reviewer: 1 General: This is a pilot study protocol about comparing HIIT with CT when both are combined with intermittent fasting (no independent control group) in 20 high-risk otherwise healthy females undergoing the intervention. It provides several novel aspects that are needed for the scientific and healthcare community. This study is very much needed because combining highly effective exercise and dietary interventions would provide significant risk-reduction benefits for high-risk populations such as those selected in this study. However, in its current form the study lacks several essential aspects and I hope the following would help the authors to ensure its future success. We thank the Reviewer for the useful comments. Responses may be found below.
1) The study needs to clearly state that it is a protocol, and that it is comparing CT vs. HIIT when either is combined with intermittent fasting. We changed the title, stating that the study is a protocol of a forthcoming clinical trial. Also, we included that sentence (page 7, line 4) trying to clarify this; "This manuscript describes the protocol of a study comparing CT vs. HIIT when either is combined with intermittent fasting"
2) It is not clear why only females were selected and why pre-menopausal. A clear rationale needs to justify this selection, and included in both abstract and introduction parts. The reasons why only females were selected have already been described on page 8, under the heading "Eligibility" ("We decided to recruit only women due to their reported higher rate of attempts to lose weight compared to men. Premenopausal status was considered necessary to minimize variations of the influence of estrogen status over vascular function and other study variables and because of female-specific differences in the microvascular endothelial function")
3) Several clinically meaningful outcomes are measured which is a strength of this study, but it suffers from a too wide inclusion criteria. The inclusion of obese/overweight/sedentary premenopausal women makes the outcomes too open for clinical interpretation. The authors need to justify this wide inclusion. Overweight or obese, sedentary premenopausal women are likely a large population worldwide, and that makes the study clinically useful. We believe we have already made important restrictions, such as male gender, age>50 and postmenopausal status, trying to create a more homogeneous study group, without losing the applicability of the interventions. Therefore, if we become even more restrictive, we believe we may miss important characteristics which in themselves make this study useful-for example, the assessment of above-normal weight and sedentarism. So, we believe the study is already restrictive enough for its purposes. As the Reviewer states in the next comment, the selection of the study sample (healthy women, overweight/obese) may be even viewed as a limitation.
4) The strength and Limitations section needs to clearly state the limitations associated with the sample selected (single-gender, obese/overweight otherwise healthy). We agree with the Reviewer. A limitation was included in the Strengths and Limitations section (page 3), addressing this issue ("This is a study of otherwise healthy, premenopausal, overweight/obese sedentary women, and therefore its results may not be generalizable to other populations").
5) There is also a limitation in the HIIT protocol selection and HIIT definition. With such a high-risk group, it is not possible to adhere to the actual HIIT (90% or above HRR, or above 80% of VO2max). I would argue that the HIIT protocol selected in this study is not really a HIIT, it's just a heavy exercise intensity domain. Therefore, the protocol selection limitation should be added to the Limitation. We dot not agree that the proposed HIIT protocol will limit adherence, for several reasons. Volunteers are relatively young (<50 years) and otherwise healthy. Despite being a high-risk group for future cardiovascular disease, none is supposed to have cardiac disease. By the way, HIIT has been performed by patients with heart disease, including heart failure (Wisløff U, Støylen A, Loennechen JP, et al. Superior cardiovascular effect of aerobic interval training versus moderate continuous training in heart failure patients a randomized study. Circulation. 2007; 115:3086-94.) . In addition, those with limitations for exercise, such as orthopedic disease, will be excluded. The exercise protocol was derived from the studies of Tjonna et al and Rognmo et al (references 68 and 69), which are "really" HIIT. So, we believe the protocol may indeed be considered HIIT.
6) The study is statistically powered based on the difference in microvascular effects in diagnosed patients (e.g. Ref. 67 and 68 are for Type-1 diabetes and Coronary Artery Disease, and therefore, the small "clinically meaningful" difference found in those patients may be less significant in the healthy participants used in the present study. Therefore, the authors need to clearly justify the their sample size and whether the difference expected in microvascular measurements (i.e. capillary density) is still meaningful in healthy but at risk population such as obese and sedentary females. The prospective power analysis of the present study protocol was based on data from several previous studies from our group using intravital video-microscopy. We have already reported on capillary density and endothelial-dependent capillary recruitment in several pathological situations including infective endocarditis (1), type 1 diabetes (2, 7, 8), severe dyslipidemia (3), early onset coronary artery disease (4), arterial hypertension (5), and metabolic syndrome (6). This analysis indicated that a sample size of 16 subjects per group would have 80% power at the 5% significance level to detect a difference of 7 capillaries/mm2 increase during PORH between groups, using a standard deviation of 7 capillaries/mm2. The calculations were made using classical power calculations with the formula n=f (α,β) . (2s^2)/δ^2 where α is the significance level, β is the power of the test, f (α,β) is a value calculated from α and β (in this case 7.9), δ is the difference in means that we should be able to detect and s is the standard deviation found in these previous studies.
Regarding the statistical significance of presumed slight changes of microvascular parameters in healthy subjects, it has already been reported, for instance, that hyperinsulinemia significantly increases baseline skin capillary density (51.5 ± 9.0 vs. 55.2 ± 10.8 capillaries/mm2, P<0.01), capillary recruitment (67.8 ± 6.8 vs. 70.6 ± 7.5 capillaries/mm2, P<0.05), and capillary density during venous congestion (78.5 ± 12.0 vs. 80.3 ± 12.0 capillaries/mm2, P<0.01). This study evaluated microvascular data of 13 healthy volunteers (7). In another study, including only eight healthy volunteers, also testing the microvascular effects of high plasma insulin levels, skin capillary density increased from 52.4 ± 5.8 to 57.1 ± 5.8 capillaries/mm2 (P < 0.01)(8). Peak skin capillary density as well increased significantly during the insulin systemic infusion (53.0 ± 6.3 vs. 58.1 ± 6.1; capillaries/mm2, P < 0.01). In conclusion, slight but statistically significant changes in skin capillary density can be detected even in individuals without cardiovascular or metabolic diseases. References: BARCELOS A, LAMAS C, TIBIRICA E: Evaluation of microvascular endothelial function in patients with infective endocarditis using laser speckle contrast imaging and skin video-capillaroscopy: research proposal of a case control prospective study. BMC Research Notes 10 (1) 22 7) There is not sufficient details about the exercise testing protocol which is a key determinant for deciding the exercise training intensity, potentially a confounding factor for all of the outcomes. A very specific section needs to be added to the methods (exercise testing protocol), and why such a protocol is selected to determine the intensity. Also, a section about what will be measured post the intervention is needed. The exercise testing protocol will be employed to 1) verify if there is any medical issue that might preclude exercise training, such as ischemic responses to exercise, for example, and 2) obtain estimated MET and maximal oxygen uptake (VO2) max values. Subjects will be instructed to exercise to their limits. Speed and inclination will be individually adjusted according to a ramp protocol (Myers J, Bellin D. Ramp exercise protocols for clinical and cardiopulmonary exercise testing. Sports Med 2000; 30: 23-9). Subjects will have continuous electrocardiographic monitoring, and blood pressure will be measured and recorded every 3 minutes. These details were included in the Methods (pages 10 and 11). Regarding what will be measured post-intervention, it is described on page 11: "All anthropometric measures, blood sampling, exercise testing and measurements of capillary density and microvascular reactivity will be performed before (within 7 days) the beginning of the exercise and dietary interventions and also after the end of the interventions (within 7 days of the end of the training protocol)" 8) There are better methods to measure body composition than the Bioelectrical impedance scale. Does the center have a DXA for example, which could provide a much more reliable data for body composition?
We agree that DXA is superior to bioimpedance, but unfortunately our center does not have the equipment. Nonetheless, as changes of body composition are not our primary endpoint, we believe, according to the literature (Beeson et al. Comparison of body composition by bioelectrical impedance analysis and dual-energy X-ray absorptiometry in Hispanic diabetics. Int J Body Compos Res. 2010; 8:45-50 ) that measurements of body composition using bioimpedance may be close enough to DXA for the purposes of our study.
9) The baseline assessment needs to be more detailed on the how and what is measured in terms of blood variables. The currently written section needs to be rephrased to be more specific on the actual data being collected (e.g. fasting blood glucose, fasting serum cholesterol, OGTT, etc.). If these are not measured or collected from medical records, then the authors should clearly state and justify the reasons.
In the "Study Procedures" section (page 9), we state that "Peripheral venous blood will be collected after a 12-hour fast for the measurement of glucose, insulin, LDL-cholesterol, HDL-cholesterol, triglycerides, C-reactive protein, adiponectin and leptin."
10) The fasting and feeding time is not clear in the dietary intervention. How many dietary advice sessions, is it only one? Do you provide participants with any food? Is the fating protocol based on Ramadan fasting (e.g. complete fast)? If so when does the fasting start or finish? What is the caloric intake during the whole 24h? Are there any consultations/advice in the form of telephone/emails etc. during the 16 weeks intervention period? Individualized answers to the questions will be displayed below: How many dietary advice sessions, is it only one? Yes, as is written in the mansucript: "All subjects will undergo an individualized advice session with a nutritionist, which will discuss healthy food choices, portion sizes and regular meal times" Do you provide participants with any food? No, they eat freely within the individualized kcal count. Is the fasting protocol based on Ramadan fasting (e.g. complete fast)? No, as is written in the manuscript: "During fasting, zero-calorie coffee, tea, and water intake will be permitted". If so when does the fasting start or finish? Fasting starts the day before training and ends when the training sessions is finisehd, as is wrtitten in the text: "Individuals randomized to HIIT+FAST or CT+FAST will be instructed to have the last meal of the day at least 12 hours before the time of the training sessions, which will be performed during fasting". What is the caloric intake during the whole 24h? The caloric intake will be individualized, calculated according to 2015 dietary guidelines (https://health.gov/dietaryguidelines/2015/guidelines) Are there any consultations/advice in the form of telephone/emails etc. during the 16 weeks intervention period? Yes, as is written in the text: " Dietary intake will be monitored by retrospective methods including 24-hour recall and a food frequency questionnaire. Treatment adherence will be evaluated every 15 days by counting the number of training sessions performed and by dietary evaluation including a questionnaire of food frequency and a timetable of feeding times"
Specific:
Title: This is a study protocol and the title needs to clearly state that. The title can be significantly shortened. The study has not yet shown any "effects" at this protocol stage, so the title needs to be adjusted accordingly. Also if the authors think that comparing CT VS. HIIT is an important outcome, then that should be clearly stated in the title The title was significantly changed according to the comment. The word "effects" was removed, the comparison between CT and HIIT was included, and the title is now "High-intensity interval training or continuous training, combined or not with fasting, in obese or overweight women with cardiometabolic risk factors: study protocol for HIIT-FAST, a randomized clinical trial" Line 23: I totally agree that combining the two methods is an excellent way to promote health benefits. However, the abstract rationale needs to state clearly the specific reasons for combining those methods (i.e. effectiveness and time efficiency in obese or sedentary populations) as the reason, and any other specific reason. The Abstract was modificed and the following statement was included: "Therefore, the combination of HIIT and fasting may provide incremental benefits in terms of effectiveness and time efficiency in obese and sedentary populations"
Introduction: First paragraph is redundant. The authors could go straight to the point about the vascular risks associated with obesity (including microvascular/macrovascular), and how these are exacerbated by sedentary/physical inactivity. We believe the the first paragraph is important to introduce a key theme-obesity; nonetheless, it was rephrased and reduced.
Page 6 line 4: adherence (not adhesion).
The word "adhesion" was replaced by "adherence".
Page 8 line 10: It would good to add some examples of the potential unique risk-reduction benefits (microcirculatory, capillary density etc.) of combining the two HIIT and Fast regimes. We included the following comment, based on a very recently published manuscript (Tucker WJ, Sawyer BJ, Jarrett CL, Bhammar DM, Ryder JR, Angadi SS, Gaesser GA. High-Intensity Interval Exercise Attenuates, but does not Eliminate, Endothelial Dysfunction after a Fast-Food Meal. Am J Physiol Heart Circ Physiol. 2017 doi: 10.1152/ajpheart.00384.2017): "A recent study showed that HIIT attenuated postprandial endothelial dysfuntion measured by brachial artery flow-mediated vasodilation. Thus, it is possible to hypothesize that the combination of HIIT and fasting may indeed cause incremental benefits on endothelial function" Methods:
Page 9 line 12: Is there any specific criteria for defining premenopausal women? Were they given a questionnaire, asked a question by an interviewer etc.? The age range 30-50 suggests there may postmenopausal women. Please clarify. Premenopausal status was defined by history. Volunteers were given a questionnaire. Postmenopausal women were not considered eligible, so all included women aged 30-50 will be premenopausal (even though the older ones, closer to 50, may be few). The inclusion criteria will be based on actual laboratory measurements, as stated in the Methods: "Peripheral venous blood will be collected after a 12-hour fast for the measurement of glucose, insulin, LDL-cholesterol, HDL-cholesterol, triglycerides, C-reactive protein, adiponectin and leptin." These measurements will serve as the initial (baseline) laboratory data, which will be compared to the measurements obtained after training. Fasting glucose, total cholesterol, HDL cholesterol, triglycerides, and high sensitivity CRP were determined by photometric colorimetric optical system (Cobas Mira systems, Roche Diagnostic Corporation, USA). LDL cholesterol was calculated using Friedewald's formula. Insulin, adiponectin and leptin were determined in serum by ELISA, with commercial kits (Merck Millipore, Germany). These were added to the Methods section (page 10).
Page 10 line 49: clarify (known) diagnosis/how long ago? Known cardiovascular disease was considered as prior myocardial infarction, coronary angioplasty, coronary artery bypass surgery, any documented obstructive coronary artery disease, congestive heart failure, valvular heart disease, cardiac arrhythmias or cardiomyopathies, diagnosed at any time before consideration for inclusion in the study. This last sentence ("diagnosed at any time before consideration for inclusion in the study") was added to the text (pages 9 and 10)
Page 11 Line 23: Baseline blood measurements can be a separate section. How the blood data were collected and analyzed? As stated in the manuscript, peripheral venous blood will be collected after a 12-hour fast. Data on blood measurements were added (page 9).
Page 11 Line 30: Please state the exercise protocol in details, why was this selected? The definition of HIIT can be controversial, and so how you determined the intensity needs to be stated clearly. The detailed exercise protocol may be found on pages 10-11), as follows: "The HIIT protocol will consist of 40-min session on a treadmill: a 10-minute warm-up at 70% of maximal predicted heart rate (MPHR), followed by four cycles of 4 minutes at 90% of MPHR, with 3 minutes of active recovery at 70% of MPHR between them, and a 5-minute cool-down at the end of exercise. The CT protocol will consist of a 47-min session of moderate intensity exercise on a treadmill, at 70% of MPRH. Time commitment will equalize energy expenditure between HIIT and CT. Heart rate will be continuously monitored during exercise to ensure that the subjects train at the desired intensity."
We agree that there are other HIIT protocols, with higher intensity and shorter duration, but considering that our study group consists of sedentary women with cardiometabolic risk factors, we chose the above protocol, which was considered viable in the mentioned publications.
Page 13, paragraph 2: is there any food diary that you used to determine adherence? Perhaps a 24-food recall diary would help. It is already stated in the Methods, under "Dietary interventions" : "Dietary intake will be monitored by retrospective methods including 24-hour recall and a food frequency questionnaire."
Page 13 paragraph 2: Additionally to protein supplement, caffeine intake should be controlled. Thank you for the reminder. We included that (page 14).
Page 14: Adherence details should be included for both exercise and diet. Please provide more details about both. We included the following statement to the text (page 14): "Compliance rates ≥85% with the exercise sessions and with the fasting prescription throughout the study period will be regarded as protocol adherence". Page 14; Study endpoints: Most of the paragraph is repeated in the table, please choose either or rephrase to avoid repetition. The paragraph was rephrased.
Page 15: Statistics and power analysis, please see comment above. The comments were addressed above.
References: There are specific references which used a similar iontophoresis technique in high-risk female participants, perhaps the authors could rely on additional specific references. We could not find the references mentioned by the Reviewer, and wonder if they refer to the technique we use (laser speckle contrast imaging Reviewer: 2 1-My main concern is reference to 'intermittent fasting' throughout the study. Its aims, title and introduction refer to intermittent fasting as being part of the intervention. I think this is misleading as it suggests there is a dietary component alongside the exercise component, but the study is solely measuring the differences between HIIT and CT in the fed and fasted state. A proper dietary intervention along with exercise would look very different. A proper intermittent fasting protocol would involve getting individuals to follow a strict dietary pattern each day throughout the 16 weeks. It's very common practice for individuals to exercise first thing in the morning after a 12hour night fast, but they would not label themselves as following an intermittent fasting protocol. If the individualised kcal count for the rest of the day is substantially lower than the non-fasting condition, then this needs to be made more explicit. We agree with the Reviewer that "intermittent fasting" does not accurately reflect our intervention. We therefore removed the term "intermittent fasting" and replaced it for "fasting", meaning that exercise was performed in the fasted state. Changes were made throughout the manuscript. The latter studied the effects of high intensity aerobic interval exercise compared to moderate intensity exercise, with the same total training load, for increasing VO2peak in stable coronary artery disease patients. Their calculations were effective to equalize different protocols and were thus reproduced by Tjonna et al and will be used in our study. Heart rate will be continuously monitored during exercise to ensure that the subjects train at the intended intensity.
3-Pg 12-a 10min warm up at 70% will be tiring for participants. Generally warm ups are not as intense. Can the authors explain why they chose this The 70% MHR intensity was chosen according to the study of Tjonna et al, in which, in a similar population, it was viable for the study´s subjects. Additionally, we believe it may promote a better adaptation for HIIT, minimizing further discomfort.
4-Pg 7/strengths and limitations-they describe existing studies on HIIT as small and nonrandomised. This is not true, there are now many RCTs in this field with adequate sample sizes. We originally meant that studies addressing exercise and microvascular function were few, small and infrequently randomized, as stated by Lanting et al in a recent meta-analysis: "Individual studies employing an exercise training intervention have tended to have small sample sizes and hence lacked sufficient power to detect clinically meaningful benefits to cutaneous microvascular reactivity" (Lanting SM, Johnson NA, Baker MK, Caterson ID, Chuter VH. The effect of exercise training on cutaneous microvascular reactivity: A systematic review and meta-analysis. Journal of Science and Medicine in Sport 2017; 20: 170-177). We recognize that our sentence should be rephrased, and therefore we corrected it (page 3).
5-pg 5-References 20,21 are actually Sprint Interval Training (SIT) studies which are known to elicit different physiological responses to HIIT. This distinction needs to be made. We agree with the Reviewer and apologyze for the mistake. The text (page 5) was corrected, as follows: " HIIT and other high intensity exercise programs have favorable effects on metabolic control in several populations, including the obese [20, 21] and patients with metabolic disease [22, 23] ."
6-Abstract-under methods it suggests measurements will be made every 4 weeks throughout the intervention. Is this correct? It has not been made clear. We thank the Reviewer for this observation. That was a typing error, which was corrected.
Reviewer: 3 This is a comprehensive and adequately detailed Trial protocol paper.
There are a few grammatical errors, primarily in the Introduction that should be corrected. I have the following comments for consideration. I realize that you cannot change a trial that is approved/funded/ongoing but these issues should be addressed in the protocol paper.
1) The selection of the primary endpoint of capillary density does not seem well-justified by the intervention (why would fasting exercise increase cap density more and why HIIT?). Also, the clinical relevance/meaningfulness is not readily apparent or well justified. Why this over a more clinically applicable primary outcome for an RCT? We thank the Reviewer for the comments, which may help us improve our manuscript. We chose this primary endpoint because microcirculatory structure (in this study, evaluated by capillary density) and function (evaluated by laser speckle contrast imaging) are key elements in cardiovascular health and disease. Impaired microcirculatory function may occur in multiple tissue beds long before the onset of atherosclerotic symptoms, and impaired microcirculatory function occurs in diabetes mellitus, hypercholesterolemia, hypertension, obesity, among other conditions. There are numerous trials addressing endpoints such as weight loss or VO2, while, as stated by
Lanting et al in a recent meta-analysis, "Individual studies employing an exercise training intervention have tended to have small sample sizes and hence lacked sufficient power to detect clinically meaningful benefits to cutaneous microvascular reactivity (Lanting SM, Johnson NA, Baker MK, Caterson ID, Chuter VH. The effect of exercise training on cutaneous microvascular reactivity: A systematic review and meta-analysis. Journal of Science and Medicine in Sport 2017; 20: 170-177) . So, we believed it would be important to address microcirculatory structure and function in this study.
2) Similarly, the sample size calculation for a change of 7 cap/mm2 does not appear well rationalized. Why 7? Is this clinically relevant? What is the smallest meaningful difference in this endpoint and why was it chosen? In addition, the study appears powered to detect within group but not between groups. Surely n=16 per group is not powered to detect the more subtle differences between four active (and seemingly already proven effective) interventions. Thus your study is likely underpowered to detect if one group is truly different from the other just whether each intervention on their own may increase cap density. Please elaborate and explain. The prospective power analysis of the present study protocol was based on data from several previous studies from our group using intravital video-microscopy. We have already reported on capillary density and endothelial-dependent capillary recruitment in several pathological situations including infective endocarditis (1), type 1 diabetes (2, 7, 8), severe dyslipidemia (3), early onset coronary artery disease (4), arterial hypertension (5), and metabolic syndrome (6). This analysis indicated that a sample size of 16 subjects per group would have 80% power at the 5% significance level to detect a difference of 7 capillaries/mm2 increase during PORH between groups, using a standard deviation of 7 capillaries/mm2. The calculations were made using classical power calculations with the formula n=f (α,β) . (2s^2)/δ^2 where α is the significance level, β is the power of the test, f (α,β) is a value calculated from α and β (in this case 7.9), δ is the difference in means that we should be able to detect and s is the standard deviation found in these previous studies. We and others have already reported on the existence of capillary rarefaction and microvascular endothelial dysfunction in the setting of stage I and II systemic hypertension (1-3). Moreover, both conditions respond favorably to anti-hypertensive pharmacological treatment (3-6), and reduction in blood pressure appears to be the only variable that clearly influenced the restoration of capillary density and recruitment (3). In the latter study, for instance, capillary density of hypertensive patients at rest increased from 70 ± 1.9 to 75.9 ± 1.7 capillaries/mm2 (p<0.05) after pharmacological treatment. Capillary density during post-occlusive reactive hyperemia increased from 69. 3) It also may be insightful to calculate sample size for clinically relevant differences in the secondary endpoints instead of stating that you will increase the sample size from n=16 (small) to n=20 per group (still small for most of these outcomes).
Regarding sample size calculation for secondary endpoints, we, like most research groups, make our sample size calculations based on the primary endpoint. The calculation os study samples based on secondary endpoints may prevent most studies from being done, as smaller diferences between interventions may result in very large patient numbers. Moreover, secondary endpoint are not the most important information derived from a study-that is why they are secondary and not primary. So, absence of statistically significant diferences of secondary endpoints may not indicate true absence of difference, and that must be acknowledged. In that case, the results may be viewed as hypothesisgenerating. We are aware of that limitation, which will be discussed whenever the study´s results are available.
We agree with the Reviewer that the term "fasted exercise" more accurately reflects our intervention. We therefore removed the term "intermittent fasting" and replaced it for "fasting". Of note, the work by Gillen et al suggests the benefits of carbohydrate restriction (not specifically fasting) plus HIIT (Francois ME, Gillen JB and Little JP. 5) Are all groups going to exercise at the same time in the morning only different being having eaten or not? If the fasting group exercise always in the morning and the fed group anytime of day this may create confounding as exercise responses could be different depending on time of day? All groups are going to exercise at the same time in the morning, as stated in the Methods, under "Exercise Training": The individuals will be allocated to exercise training protocols designed for HIIT or CT, which will be performed in the morning, either after a ≥12-hour fast or in the fed state (according to subject allocation), 3 times a week for 16 weeks.
VERSION 2 -REVIEW REVIEWER
Jonathan Little UBC Canada REVIEW RETURNED 13-Dec-2017
GENERAL COMMENTS
The instances of "intermittent fasting" are not fully addressed (e.g., in the Abstract Ln 18). The protocol is not a fasting study it is an "exercise in the fasted state" study. Peter Hespel has conducted work on this and there is published HIIT in the fasted state (e.g., Terada et al. from Normand Boule's lab) that should be cited and read to work out the rationale better. The study is not a "fasting" study but an "fed vs. fasted state exercise" study.
REVIEWER

Ahmad Alkhatib
Dasman Diabetes Institute, Kuwait REVIEW RETURNED 14-Dec-2017
GENERAL COMMENTS
Reviewer: 1
General:
The manuscript has improved significantly since the authors comprehensively answered or addressed most of reviewers' comments. There are still some suggestions which I hope can enhance the trial further. Please see below:
Major:
-The title reads much better, but the word "intermittent fasting" is still not justified based on the written text. If the authors believe fasting is intermittent, then one arm of the four-arm interventions is (CT with fast), so does that make it CIT-Fast study? May be rephrase the word (perhaps overnight fast if this is overnight) or add a clarifying statement in limitations.
-The introduction has very well discussed the independent effects and adaptations to exercise and diet (HIIT, fasting, CT) in relation to selected outcomes measured in this study. However, it will be good to have a small section which specifically addresses the combined potential benefits of HIIT-fast on the selected primary and secondary outcomes measured.
-It is not clear whether the exercise training is supervised or not (i.e. lab-based vs. home, gym or community-based). This is important for applicability and practicality of the study results, given that HIIT use in real-life settings is still debated (e.g. too wide intensity definition, no prospective longitudinal studies, no data on supervised vs. unsupervised, adherence), see Ref.
(Biddle SJ, Batterham AM. Highintensity interval exercise training for public health: a big HIT or shall we HIT it on the head? Int J Behav Nutr Phys Act. 2015 Jul 18;12:95).
-As the study has not yet been completed it is important to be impartial about the superiority of any training or dietary method as a public health strategy, which can be a source of scientific bias.
Minor:
Abstract Line 29: Use superscript for kg square.
Introduction: Page 4, line 25 page 4: As you are discussing obesity outcomes, insulin sensitivity is only one outcomes related to diabetes, so you need to add more specific evidence for other metabolic outcomes (i.e. specific biomarkers affecting capillary density, endothelial vascular function etc.).
-Page 4 line 39: comparing strength training with aerobic endurance here is out of context. Perhaps you can move this into line 54 before starting with introducing HIIT.
Page 5: Line 46-55: Fasting effects on various relevant physiological functions is discussed well. Perhaps add some examples of different fasting protocols (day-time, Ramadan, Intermittent 5:2..etc.), and highlight how this is linked with the proposed novel idea of the study.
-Methods: The study has four arms. The independent fast or HIIT/fast are clear, but the combined approach needs further clarification. Will the exercise be on the same day as fasting (i.e. 3 days exercise and fasting, or alternating days between fasting and exercise?). How is this being controlled for, especially if the training is self-administered (see above question about settings)?
-Thanks for clarifying the eligibility. However, excluding men based higher women's desire to lose weight is still unjustified, unless such data are gathered as part of this study to determine eligibility. If men were excluded due to convenience sampling then this should be clearly stated.
-Recruitment method of participants needs more details: How did you advertise (emails, posters, direct contact, who came forward..etc. Thank you.
End of Review.
REVIEWER
Sophie Cassidy
Newcastle University, UK REVIEW RETURNED 15-Dec-2017
GENERAL COMMENTS
By changing the title and aims of the study to remove 'intermittent fasting' and describe the protocol as 'HIIT combined with fasting' is much more appropriate. The authors have addressed most queries/comments. Just a couple of minor points to address; 1-Please make the aim of the study clear. On pg 2, the aim is described differently to the aim on pg 7. If the aim is to compare HIIT + CT fasted and non-fasted then this needs to be made clear within the aims 2-pg 3 as a strength the authors state that no studies have looked at HIIT and fasting together. This is not true, please be careful when making broad comments like this. See Terada et al. 2016-metabolism as one example.
VERSION 2 -AUTHOR RESPONSE
Reviewers' Comments to Author: Reviewer: 1 General: The manuscript has improved significantly since the authors comprehensively answered or addressed most of reviewers' comments. There are still some suggestions which I hope can enhance the trial further. Please see below:
Major: -The title reads much better, but the word "intermittent fasting" is still not justified based on the written text. If the authors believe fasting is intermittent, then one arm of the four-arm interventions is (CT with fast), so does that make it CIT-Fast study? Maybe rephrase the word (perhaps overnight fast if this is overnight) or add a clarifying statement in limitations.
The title was rephrased in the previous revision, so it is currently "High-intensity interval training or continuous training, combined or not with fasting, in obese or overweight women with cardiometabolic risk factors: study protocol for HIIT-FAST, a randomized clinical trial". There is no mention to intermittent fasting in the title.
We thank the Reviewer for this remark. The sentence was removed, as we recognize that the comparison was out of the context of the study.
The cited lines quote references which comprise different fasting protocols-indeed, those described above. Nonetheless, we tried to make that clearer in the text.
2 -Methods: The study has four arms. The independent fast or HIIT/fast are clear, but the combined approach needs further clarification. Will the exercise be on the same day as fasting (i.e. 3 days exercise and fasting, or alternating days between fasting and exercise?). How is this being controlled for, especially if the training is self-administered (see above question about settings)?
Exercise will be performed after overnight fasting (with at least 12 hours of fasting), in the combined approach, as described in the Methods (page 14). In fact, exercise will be performed in the fasting state, early in the morning. Exercise will be supervised, and data on the last meal time will be recorded before every training session.
We decided to study women due to the higher interest this group usually has for interventions (either dietary or exercise) for weight management, according to the literature and to our own experience. In a preliminary survey at our institution, among 100 people who responded positively in regards to their willingness to take part in any intervention for weight management, 71% were women. Additionally, the physiological diferences between men and women would require a larger sample to perform comparisons between men and women, and that would limit our study. So, we decided to focus on women only.
-Recruitment method of participants needs more details: How did you advertise (emails, posters, direct contact, who came forward..etc.). What is the reason for the age cut-off point of ≥30 and not younger?
The study will be conducted at the National Institute of Cardiology, a public hospital in Rio de Janeiro, Brazil. Volunteers will be recruited among the hospital´s workers, involved or not in healthcare, by local advertising. These details were included on page 9. We decided to include women aged 30-50 to have a narrower age range, which might provide a more homogeneous group. We believed that, if we included younger women (eg, age 18), metabolic and vascular differences associated with younger age might interfere with the study´s results.
-Sampling method of the cardiorespiratory exercise test needs more details (frequency of sample, average method, test termination criteria).
Thank you for this remark. We would like to clarify that a standard exercise treadmill test will be performed, using a ramp protocol, with continuous ECG monitoring and blood pressure measurement chronic interventional clinical study, because recruitment could turn out to be rather complex and dropout rates could increase significantly.
Reviewer: 2
By changing the title and aims of the study to remove 'intermittent fasting' and describe the protocol as 'HIIT combined with fasting' is much more appropriate. The authors have addressed most queries/comments. Just a couple of minor points to address; 1-Please make the aim of the study clear. On pg 2, the aim is described differently to the aim on pg 7. If the aim is to compare HIIT + CT fasted and non-fasted then this needs to be made clear within the aims
We thank the Reviewer for this important remark. We corrected the aims of the study on page 2, what now makes them equal to those from page 7.
2-pg 3 as a strength the authors state that no studies have looked at HIIT and fasting together. This is not true, please be careful when making broad comments like this. See Terada et al. 2016-metabolism as one example.
We thank the Reviewer for this comment. Indeed, Terada et al have published data of HIIT, CT and fasting, but have focused only on glycemic parameters. As we plan to study several other parameters, we made that statement. We recognize that it may be misleading, so we removed that statement from page 3.
Reviewer: 3
We agree with the Reviewer that the aim of this study is to study HIIT versus CT, combined or not with fasting, so it is indeed "exercise in the fed state X exercise in the fasted state". We changed the title and text in the last revision, according to previous recommendations from the Reviewers, and now we suppressed the term "intermittent fasting" from the Abstract and replaced it by "diets with a fasting component". We also included the work by Terada et al in the Introduction. We thank the Reviewer for these suggestions. 
GENERAL COMMENTS
Thanks for the answers. The authors have adequately addressed the majority of the previous review comments. There remains some minor points to be addressed. These are as follows: -Title: The adjustment to the title wording is better, but is still insufficient to be considered fully precise and representative. There is no protocol for fasting to justify the word "combined" with fasting. The study has four arms, which makes it better to remove "HIT-FAST" from the title. Also consider removing the repetition of "training", and replace "or overweight" with "and overweight". A new title can read "High-intensity interval or continuous training in fed or fasting state, in obese and overweight women with cardiometabolic risk factors: study protocol for a randomized clinical trial" -Eligibility: Thanks for the answers. Based on your answer, please simply state that "convenient sampling" was used for recruitment. I understand the practical reasons you stated, but in terms of applicability of such intervention to wider public health settings, this is considered a limitation (excluded men and those with less desire to exercise from the potential benefits).
-Recruitment: The details you stated "In a preliminary survey at our institution, among 100 people who responded positively in regards to their willingness to take part in any intervention for weight management, 71% were women". Was this survey done as part of this study recruitment? If yes, please include the latter statement because it is important for readers to know when recruiting for future studies to consider in such settings.
-Method of recruitment: Thanks for the answer. However, neither page 9 nor Figure 1 states the method of recruitment. Local Advertisement should be specified (e.g. Posters? Emails? Radio news?). Please add a short statement about the method of recruitment (e.g. local advertisement through posters, word or mouth, email adverts..etc.) in Page 9.
-Exercise Cardiorespiratory Test: Thanks for the answer. I understand this is only a study protocol so details may be saved for later studies. I suggest just few words added for clarity. For example, it is still unclear whether the ramp test includes performing a cardiorespiratory assessment (measuring VO2 and VCO2 continuously). If you are measuring respiratory data, please state the sampling method (e.g. data will be collected breath by breath and averaged every 30-seconds or 1 min) and how VO2max criteria is achieved (e.g. reached a plateau, subjects exhaustion..etc.). If METs are estimated from the power output (using speed and time), then please specify. Also, the 1997 AHA reference has a later version in 2010 (Balady et al. Circulation. 2010 Jul 13; 122(2):191-225 . doi: 10.1161/CIR.0b013e3181e52e69).
-Check units and format throughout: e.g. Table 1 : correct kg2 (use superscript), also in Figure 1 .
VERSION 3 -AUTHOR RESPONSE Reviewers' Comments to Author:
Reviewer: 1 Thanks for the answers. The authors have adequately addressed the majority of the previous review comments. There remains some minor points to be addressed. These are as follows:
-Title: The adjustment to the title wording is better, but is still insufficient to be considered fully precise and representative. There is no protocol for fasting to justify the word "combined" with fasting. The study has four arms, which makes it better to remove "HIT-FAST" from the title. Also consider removing the repetition of "training", and replace "or overweight" with "and overweight". A new title can read "High-intensity interval or continuous training in fed or fasting state, in obese and overweight women with cardiometabolic risk factors: study protocol for a randomized clinical trial" Thank you. The title was changed, incorporating most of the suggestions.
-Eligibility: Thanks for the answers. Based on your answer, please simply state that "convenient sampling" was used for recruitment. I understand the practical reasons you stated, but in terms of applicability of such intervention to wider public health settings, this is considered a limitation (excluded men and those with less desire to exercise from the potential benefits).
The statement was added to the paper (page 8).
The survey was performed as part of routine health assessment of the institution´s workers.
The information was added.
The exercise test does not include respiratory gas analysis. As we stated on page 11, "The exercise testing protocol will be employed to 1) verify if there is any medical issue which might preclude exercise training, such as ischemic responses to exercise, for example, and 2) to obtain estimated MET and maximal oxygen consumption (VO2) max values.".
Regarding the reference, the 2010 paper (Balady et al. Circulation ) is the "Clinician's Guide to cardiopulmonary exercise testing in adults". As we will not employ cardiopulmonary exercise testing, we believe we should keep the current reference, which is related to "conventional" exercise testing (without respiratory gases analysis).
-Check units and format throughout: e.g. Table 1 : correct kg2 (use superscript), also in Figure 1 The corrections were made.
